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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optoelectronic 
integrated element, which is adaptive to optical 
interconnection and reducible in power consumption and 
cost. 

SOLUTION: This optoelectronic integrated device 6 has, in 
the same package, an electronic integrated device bare chip 
and optical device chips 8 and 9 which perform at least a 
part of the input and output of signals to and from the 
electronic integrated device bare chip and its element by 
using light signals. A drive circuit which controls the optical 
devices 8 and 9 is also integrated in the same package, 
together with a wiring means between the optical devices 8 
and 9. 
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1 

M*t©AaJ;&©4>£c < ifc— 3S£i£<f ^rt7& 5 fctf><D 
Btftm+ZMW? & fcAOigl&lalK t £ ©fyj©ffi 
£ <!: T * #S^ifeg3g^. 

[sMas2 ] ^sg^ttssbfcj&^t** -sss*^ i teas© 

*A ttJrft * ff ft 9 «fc s^-css: $ *i ri > s im 5 b2 
S$rBs9: S *vc i, » S §&#ji 4 seKotffc^DtlS^. 

(133311 1] ^m^^T^?^©^**^;* 

40 

-^©adiSgAi? 'J ? v 7 |ISrcE«S«{ClA ») ft 



#5112 0 0 1 -3 6 1 97 
2 

Csi*^ 1 4 ] ?^^«®ii7feu— »fr-*o. &ffi&:fc 

£*J«iEgJl©.*gl b 3 tin > S t*i£ * 

*r*if 1 2 *&« 1 3 tets©^-?-*!^^. 
[is*si 5] -»<»$r-s?i*. ttmrnm^r ? ? 

fJ/Cftitf-H'T U-f*ffiSLfcBGA (Bal 1 Gr 
id Array) St?* ») . KftitWIIMK^JSHP* 
lg#L-CK^ ? -y-yoffll^fc^-CifeOAaJSt^tT^ 
5 1 7 , 1 2 4ff <fc 1 4 ©f5J*X3!P(CiSi£©7t 

L//c»}fli@±{C«^c*t-^T U ^*iegL/fcC S P 
(Chip Size Package) M~C$> 0 . K 

^•*«^c#- for u *gEg t/fcffi tm cmomicm 

mb-C, SE^>-!r-y©±T5?|Sl{C?&-5-C5fe©Amft^ 
tT&^ffJSJllTliMS. 8, 9. 1 2*J<fcO f l 4 <D<5JJt. 

orjfe©AmS**?f* , 5l»*iH17!»M4*5J:yi 07bS 
1 4©Mti*tciEtS©7t^aa^. 

[is*® i 8 ] %%*im§&t\'--<r-z&z>wm\T3 

Ml 7©f5Jti*{csei£©jtm^*ti^^©^«i^«:45 

r©ah> • -eitJStT&t». U— !f©!Ei(J 
*iJ&©3aS«ilf"J(Cjf AU/ci5!S-CtT&^ c ii^Si 

3feS^aai^©)t*^©*SfirS{C^OH*-CK5£^ 
iS»i2l8SS©*«jffi3S«iJ®«:l9:W €>n/t*Ami«S(C 
*iW*Sii[AaiS*-CtTJ&:i.». ^3t^«S3R^£^t^ 

[143352 0 ] %^S^&W±^^MmHB^.Ucm 
«raSO/ii7tgimili£Kfi8S«CC. ifJjail 6*fc«l 

7 tafs©^*^ma^*iiJi-r zxsmx&K. **(, » 

r. M^Hl©mmS¥6««^/c'!l^-7^4/M/-c^f*^,^ 

itssiti. sat«Tma^iF©36^^©*i{iis«:^*> 



3 

»cc##H«r » s x a>- * - 4ris tfr* 

*mmt*te*mmtp#:mw&m cmpu) . 
mMm&mmm&±<Dtia*m&m 19. 20^21 

[0 00 1 ] 
[0 0 02 ] 

LSI (large scale i ntegrat i 
on) <DBfl»3WtA,rfc»*. *ft«ci**rc LS If ? 
:^F*9 » IC (integrated circuit) 
Ff*K MCM (raul t i — c h ip-modu 1 

fflg^AV (audio-visual) JSgtCDMfr 



(3) 2 0 0 1 - 3 6 1 9 7 

4 

[0003] mm^r^-r^pfljis^^-r^^ 

ic. ssK — Krttc4tfC^r^>^x^cDv^ ^nx f y ? 

ir^i&fr*! (LVDS : 1 ow voltage di 
fferential signaling) &is—)l> 

X35Sttt4 0 0MHz *w<-©fI^j£#J§/a3*l 
0 , #£8P C (personal compute 
r) 6C«A**C<kK:ft-3Tt>*. ®&Of± 

a#-CttLVDS*ffll>fciBil2/';T^GiS (-1Gb 
P s ) tf%JS4t34TCl»ft*f. -{>^7i-^ I C-^dr 

[0004]-^ cti6«aia»c!>iR»*^ur"r4 

20 *«-9*E (IS) /O Ofc) £8SU £ft«**ifc*« 

O/ E b ti«f^«:g I, tflf©^ 9 a* o *-r 

#5&*L BR^^ittWSnSEM I omit* £&*^fc 

[0 00 5 ] ?feS3SCD«?iJi L"C», «Fga¥5 - 6 7 7 7 
0-^^$B(C^$n^^O!>(DJ:^CC. ICf? 7*<Dfc:*> 

3^*4. C*l£01 3&C7rVTo C*v-7 100 

4C0SfIiJtc^*^l 0 1 l*sflML6ti. *E36iSffil 

0 0 1CC«MI4^P1 0 0 5 tfi&> r> XJMM ^ 
JIHR^I 0 1 1 WOjtiWJBUKH (37) 100 
40 8&cJS^$*vCf60* 1 0 0 4 1 0 1 2 

CC0CT-C«, 10 1 K 10 12 <b3fez»*iffi 

8(37) io o 8iao*«^ott*«:oi>r©ieJfiw 

ab-5>^. «^f@g8ffl 10 10 436*-?- 10 11. 10 1 

1 0 0 2 «S3*K. 1 0 0 6 1 0 

0 7tt^'J:3>®{fcJgr<&£. 

[0006] «BMOfe«)0«3R70Bn^(C 
Ur«, 4$H^9 - 9 6 7 4 6#^tCf2 
50 «*i**J:^«c % U-1f*»60ffl**¥ffi*a»«l»r* 



5 

CDti^r(i, 1314 (b) ©R«©<fc5CC««E.«a5<h 

Co 0 0 7 ] 

[^#SSftL<fc5<tLTl,>£I£5I] L«>Lft#6. 0 
14©3«m 56iB*«**aEll8i«aiJffl{cHW4a 

»JB»r*fc*>K:. axUSKttfl. ttA0HI*&KH 
IB©* a* h-^OBlftt^Sfi. *7»:/* 

**** < . tfou^^^-iwa-rs/csxcrBji 

[0008] ffcfr, H 1 3 cWWliJlftBft*^ 
***** WA«LED ^¥^(*U-tf^®aig»T 
[0 009] tCT, *«?B©B»tt. *^>*-n* 

*S/ U ffi«IS«2rfb. ttnx MWiWlrc 

[0 0 10] 

©*^©m^©Affl;tt©4>fc < ± 3B*:fc©-5f tf 

<L©HI©E«#*£ftfcttH— 7 ^-^ftycjUSMb;* 
*iTC>SC cnccj:0. LSIfci*© 

WMHURT* O/E. E/OSE«*fftt*te«)flC>** 
T-fc J:tf*©IBll«*ia»*ia--'< * ^-^rticiR«> 

■c, *E»t««E«*!f«c^±-c/J^k, 0KB»S;fc 

[0011] OJbO«*«fiEK:»^^-cfilT«ap*Ba 



(4) nm2 0 0 1 -36 1 9 7 

6 

^^r-^WfCDEiS^^R^gSJC-CtS, ftm*<DT 

wibfcsirc&s. *fc, ^miessaei^^^ 

#CC. 3t^c03feAttlS^ffiSi^»»KO*AttiS* 

trittoroweu— tftcr^cir, fEMmAiufevii 
ttr XflittB £ ©#»£*r u -f f fc#s»tt#*?«« 

10 [0012] S3R^-OEB»»4 Lttt^Oi^tttO 
[0013] COESB&JST. |g5C*f*WiC«, 

^u- h©*&s±cctt?jM*^r?? ^*h« 

L. -enc5SO«:ia»LrE«*a«:^"C363R^*H 

u- hH(cWft*wr*AUJ**ff<c5«tt«»rH 

[0 0 14] C©«^, *3R^*^-X^U- hM&tS 
I^^t^AiB^^tf SfcttsSfrrBRf 5 c i 

fc. ^«««E*t»)&«*A©*«W*sattJLT:RW6 

[0 0 15] *fc, ^-^^^-hjbccm^ssa*^ 

30 ri^-x^u- hfflCcaitt**ifiir*Atfl*4tf*9« 
ttjWJ-cHR3*irt»*E>BI5»fc^I»C**. CCD^i 

[0 0 1 6] MKJ:OJIf*WCttt. 36*^1*. 7P>(tt 

TEfiatsccttomten. beh— ^y^-^Rw & 

40 *tcRW6tirc^*»iK*>nitBr*4. c©»»rtt, 
5£^*a*^*««-e*s. c©»»* % «Wfi 

[0017] *fc % H5CJ:»}S«:WCC«, E«SS«« 
^HBSBR^T^ sr y*»«bfc«EtB— ©t©"C* 

*^i©E«ffl©^*->i«S3W»iaE3*i. 



7 

k*j&/slt, b^cyem^y y 

[0 0 18] £/c, 3te^ttH*3fcLx-1fr<fc^ Kffi 10 

ttn &fisa <d& %m u r ^m»^m^ s nr ^ 

CC«3gUft:&lC. B»*U— tf€r«j£U/tGaAs. 1 

&(<a [ Z&tc#-)lTl>-(&ffimiLtcBGA (Ball 
Grid Array) M"C* K) % KfettSW^ 

5. CQflte. BGA(Dm«fil«<D/c8t><D»^c<Dy 7 

[0 0 2 0] *fc. M«ci0A*aejtCtt. '<*4r-i? 

^7U^*KSU:CSP (Chip Size Pa 
ckage) SIT* 9, B^c-X^U- bonHtctt* 

h waters c±t, & - MStt®H£**?ac£?r * 



2001-36197 

8 

C S P Wc#0^/c<D 

[002 i ] ^ «-t-*»*F"'<t*- 

JBJiR L tc®%m ±<C tt A,*: Jl 7 U A * KH L /c C S 

AfflSTOccaaAffiWSttr 5 7-*^ror^ffi*»« 

[0 02 2] ±IEgW£^l&rS:^TKffi^U^1f 

^^tf±iB^m^majSTo*^woiB»^«, ffi 
^fe u - if t mmmm<Dmt)®.<D c m o s 

ccttt, ±ia®^7feu-ifcD^> • t^i^LS I 

[0023] ±ieaw*«ritr^*«asttiBHS«5c 

JblfiO B G ASgtfV* ^ ^r-> ? <^*« J ?-mS*^l^'r 

ICWM 6 /c* AiBft^CC felt Zmm. A WStTIf * l > . 
affl <D^«ffi»S« <b ^iffiffi tHWk $ * , 

[ o o 2 4 ] *fc % ±teaw*ii«'r^*««iBiSiea 



(6) 

9 

B±fficc«c* 6 titcJtAftStt&lc *H » r Sit AfcB#t<-> . 

c<t**s®<t-r5. ctifcj^-ct. ^e^o^ji 
«ai!HM»E^<Dii**tT ft 9 c <h #r # . 

^tSEM I -cearc*4* J F«SfflOMCM«*««'C 
[0 02 5] *fc. ±EBW*iteW4. HMEKSffi 
BMfiOWffiiC, ±IECDBGAM*^>tHiCSPSCO^ 

naiB«iB3»S«CD jtSKSKJiffiCcRW 6*i/c#Atfl# 
©MWBSttSifcfc. ttBMBBmo-lKeX# 

»»-c ^ * * ^ - # - >\> & rw r > r ^3femm?g«SK 

*i««**fiEMir«r«««qF«B«©MCM» 30 

ii, JJBO*«^*ffl3R^-*^««**a»S^B (MP 
U) , 7>#A7^X>*Vft£©^fR^r*9. 
KBflHR-7- i:36SSliS«iaHSffii©ra*±S©*E« 

[0 027] CCt, 

SMS**. <S?BSta*t?lB#ttlBS&*-C*36r*5B« 40 
SfcP-lffcS i-LSI <b |SI — ^ *?tr- VP* KIJR*, 31 

ffi<CMS tifc#*-¥-T U 4 8 *s J:^ 9 »£G»fl 2 <D 

n»«. cent waas4©flMffi^6*oAim**tT 

tt^©r. ^5 5-^jZ*©ftl4*»teft^ , t:i>*. 50 



^2 0 0 1 -3 6 1 9 7 
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[0 02 8 ] H«*U-1ftt. BfW8E3mAtlOO 
aWSflM)tttfja*»6n. H7 (a) , (b) CC^L/fc 

j: o ^cmo s ^ ? ^ r cc j: o ^v/^-^-r s <h ^ 9 n 
or. ls 1 0BK»a©£Ea 

0 0 aW©ffl*t$*g<MH5*flfiffi^- 2 
5dBra<h**U2, 1 5 d BOytmZzZ'CfrZtiZC t 

AUS*4S«5c»uraacci7*^^r^, hi io<t 

[0 02 9] 

[0 03 0] [*lSHa«] USSWCCtt. v 

W*H 1 KSj! 1 SB»«t L/r^-i". 
[0 03 1] B 1 ^S12$8^»J> h^lRJil 

/S^ftr***), 1 CC;*£3jire££<fc5ft;g£ 

Rtf tBGAM(D^?^r- 5*D MBCC 9 t 

ie3tmatii£ie^ss<wtS5^ii 2 *— aMa>?jRtiC3 

ltC*Jl>T, 7«, **-?-8 % 9 OKttBB«dtf 1 C 
n«-e<D±WC7^> (B4#JH) fti'©»«*S^:^ 

[0032] co3tm^aiaiR^6^^';> nsnc 
1 0 iS«ico»jis-r^m@5^:r5>f 

l 0(DU7a-^cD-fe;u^r^^>Sfl**c, 

StCl/-Ct>J:t*0. BGAO«t)05CPGA (Pin 
Grid Array) fi(0^7^-S%Lt. Sffi 1 
Mtcv^r? h*RWrHL/jitP««curfeJ:u. 

[0033] c o«cc ur^awflst^Sft ^e^ea^- 



tl 



11 

=j A >&ttcS« l ±«fcRWfc#E»<btt 5rfcSiSK4 

©Ata«*ffii2 (i:ieiHia5o»jffi5c^nri^) ±& 
9 i 8 -5 *Ata*rsffiaJds*f ifii 

tfftx* 0 ««g#«^iiiaiasHc»we>nfc«« 

0B*0<*ft£ o 

[0 0 34] C©J:5CC«»£3fc*«£LfciMrtt> 10 

*x * n 5? ? * 3tB» 4 r if ft 5 a £<d« oho 
«cr*i«ctc». h i ccfett«tf-j' i o©»*jj:c«e* 

[00 35] €HGIffi0^IG«Si 1 C*. iflJBWft 
PCB*«K»CC. #'H5KIfi. AlN^i'COt? 
5 **3«rfcJ:i,>. -7?. XEIIffl4>^»KJI2 
tt. 7**ffcPMMA*x#*v»J!i, Ftt£ 20 

to o 3 6 ] ^2 (a ) oc^-ratc, 1 

±(C*f*7? F£ft£t§tf§2 i txtt-a4'ri« 

acc«SffcS-tt5. ^OS, @2 (b) KSWWC. 37 
i«c4H*r*<D«=FK(r»JB2 2*»WLT, *MJV* 

3*>cc*5* F 2 3 raabi&tr. ^JBec-r-SW^fctt. 

CMP (chemical mechanical p 30 
o 1 ishing) KJ:£¥iafl:Xg*«-C\ 02 

( c ) cc^-ratc, $ 6(cn«(c j^nttB 2 4 zmaz l 

Xf^y F2 5rS#>&tf. CQit. 2JU©TU-f«t 
(CT4»-&«C«, 02 (c) Ocfc^tCS^S^OilStC 
-f£C<i$CJ:9*5? F2 3#»<T*rx^-X3»* 
**±#*. 2JKDH*. £M»D%«ttRS2 1-25© 
V 3 OKI 2 0 0 amiftofc. 

[0037] 8ifflBOtmi U t ttftJC fefe <r * «3 , ffi 

p*F-^Lfci/i;*^^ (psg) 40 

mtVZZV>-C. SHB3Hffil8B2iUrf^»L*rc». 

GrOSSf «M9«ff ft *t£fc2SigSS 2 2.2 4 ^r*^"C 
* AMftTflfk CJ7U-) ©iS£tt5I*g 8 0 0tl 
Riift^ S ifti'<Z>»«(CflB»ipSfkaia«*« 
T*OT*JI5*UfegMc, 4HKRJB2 1-2 5*11^12 

*E»»2tt2Hfc&-3-ci***«. **u*U:©£B 50 



#582 0 0 1 -3 6 1 9 7 
12 

[0038] coa«cur«jaEi/fc*«a4gis#- f© 

^^y-^CDP^S3 5C^-r. B3<Cfal»T, 3 0« 
±E"CKIBbfc*«a{BiaiEi LrcDvif-tf- F, 
3 2 5fc^«SI**SS«iH^a (MP U) . 3 1 ti 1 * 
* + i^*y*y, 3 3ttDRAM3 93WS»3*ifcMC 
M#F-*-#-F (cnfeiE-CKMLfcitaaflUB 
^<tLTflteRL»5) £ It ^If-tf- F 3 0 (C&« 

3tvct>s6<D-c*&. mpu3 if>i^*+^*>^ 

l>3 1*>DRAM3 9*SHlCD*«-?«|!«*-7-6U:»S 

[0 0 3 9 ] M&Bitv fte&UZU v *B4»tt. ^if 
-«K-F3 0**«fctf F-*-#- F3 3 CC»fiSS*ifc* 

WftB3 4*^Lr«#ei»s*iri>*. «a^-r>*> 

{KaaXMtt* H-#-F3 0rt{C««S*iA:«fl«a» 
Tlgi&Stt*,, *a*^^3 5**J:CJ s *»iKBi/-h3 

6 *jBi>r f i^tfi^otmrs^-r 5 cit 

[0 04 0] vif-#- F3 0iK-^-#- F 

3 3©*»lttt, vlf-iK-F3 0©F-*-#-FflI 
Mj*OC45* 5 5- *»8W*CirfTft 

[0 04 1 ] ^-Kf^i' F^:/©<fc5ftna$ietg 

JU3 l*m^Xis*)T)VnT&&&?ZZLifi&~7>VO> 
i&ax HfciC^ft#oT<fcl>. ^C"C, n***g&3 8 
&C«. A7^->'J7^l/tl 0Gb p sgg© 

*SS*Lri>&. H3K:«:#- F©£^ft£fc5*L^«rt> 

nr^ftc^i^ftisissfiteEcc-r^c tr, *n?*u 

- h*U GHz 4 s - ^-©«1l!«=i>tfa-**«aW' 
[0 042] COi^f, 5>^<X*aC*ffll»4C4K:lt 

fiBwwibwwt. em i msfrmmtz*- f*« 

jfiOmdFaS. «*J*8!»WS. fV*JM/-rf 

12 J: 9**41:. /MMfc*W*Stir*>0. PEfttffiEM 

«sa» c ti 6 o«g 5c t> cc«a CC ft £ o 
[0 04 3] ^(c. **SSW«c Jii^^SfflBR^e co 

tn«H4«5cKnmr«. H4 (a) «Ksa^a 

U H4 (b> »^^SPOgp o D o ^«LT4»^^0J 

•r^i^sr^So s*wcc«bga^-y^cd^"^^- 

^Cfto-CfeO. Cufirt*fc^^^U-F4 0<D 
**aJCCS i -LS I 4 10HflraMB«3tiTl>«. * 



(8) 

13 

/c, ^>^f-JU OiiSth&^e*^-- F4 5 KB 
ScL. Si-LSI4 lCD^M^fiiiCDg2^«>f>^- 
•J- F4 3-dT&oTt,>£ (04 (b)©ifrit«^> 
^-y- F4 3ttB63R-?-4 6, 4 70«SiSS^^rt* 

y- F»:/U- F4 5*KC»0> 
>y#-MOi8^ot^4). 4 2liBGA^@£ 
W&TZfis- h4 5-W >^-'J - F4 3*3£J*-r4 

h4 Oi^>t-'J- F4 3JCS«Lri>-5 10 
"J - F4 3 «aftC«ttlHH*«ir*T3t^C*fcO , 

x^u- h 4 0-<D«Sk:t^e^1±cDAt^S^ffl 

l>Tt>£ a S i - L S 1 4 1 i#M4 2 <fc©IH«:04 
(a) TttffilH&c«r?T<r»*#, ccccgi/li3:£*£ii# 
iM/C@#>T4>J;l,>o £/c, L S I aiffiO/c*(C^ 
B§4 4-e-e<D*®£Btf>-r l>£„ S i - L S I 4 1 *5 J: 

Cf*^4 6, 4 7^6<3D»ti^-X^U- F4 0^:/r 

«a»^^>5 9^-<-x^u-h4o±cc^-rn« 20 

[0 04 4] If-fXtt, «*K, S i - LS I 4 

1 c mgff, S i - L S I 4 1 <h*S^4 6,47 

aaa (««) «h*>x+* -a towage 

[0 04 5]—*. ^4 6, 4 7 4>£P#-C<fc£#. 

-H5 1 ls*rz/7)lT-~7 r (TABf- 

5 0jMS4 (b) ©J: 5 aHB»-CX » ^ *$4i 30 

[0 04 6] CO-feB^U- r 4 9 #^84 2<DflJHCC 
g»3J-i££ik&C> TABf-^5 0C0Sg5 5fcJ: 
h 4 9ScMQ*iimffi#. l£A,ft*4 

»er*-/>^-y- F4 3 4«««jK:3is*s*irc> 

5« TABf-^SOWWA'-yi/- h 5 l<D&m 

*3R*»SffloaW^U- F#KAii*hfcfc®rfc J: 40 
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